The mechanisms by which certain animals and plants affect redox processes in sediments was examined by studying three environments: (1) subtidal sediments dominated by the deposit-feeding polychaete Heteromastus filiformis; (2) a saltmarsh inhabited by the tall form of Spartina alterniflora; (3) tropical carbonate sedimeats inhabited by three species of seagrasses. 3_S-sulfide production rates were compared to pool sizes of dissolved sulfide and dissolved iron. In all of the sediments studied, rates of sulfate reduction were enhanced by macroorganisms while the rate of turnover of dissolved sulfide increased. The polychaete enhanced microbial activity and redox cycling primarily by subducting particles of organic matter and oxidized iron during sediment reworldng. The Spartina species enhanced anaerobic activity by transporting primarily dissolved organic matter and oxidants. Although the final result of both animal and plant activities was the enhancement of subsurface cycling of sulfur and iron, decreased dissolved sulfide and increased dissolved iron concentrations, the mechanisms which produced these results differed dramatically.
INTRODUCTION
or by the ingestion of particles during feeding and the transport of those particles to the sediment surface during defecation (Rhoads, 1967; Cad_e, 1979; Taghon et al., 1984) . Fecal pellets may be buried rapidly by new pellets as they are deposited at the surface. Animals also influence sediments through irrigation of burrows (Atler et aI., 1983) . Both reworking and irrigation activities can have a profound effect on the microbiology of the sediments by transporting fresh organic matter to depth (Aller and Yingst, 1980, Hines and Jones, 1985) , breaking down aggregates which can be colonized by microbes (Lopez and Levinton, 1978) , transferring reduced compounds to oxidizing regions (Rhoads, 1974; Hines and Jones, 1985) , and removing toxic metabolites while providing nutrients (Hargrave, 1970; Aller, 1977 (Aller,1977 (Aller, , 1982 Aller and Yingst, 1985) . This results in redox gradients which may be situatedhorizontallyand vertically as in the case ofvertical, oxygenated burrows or more randomly as in microenvironments such as fecal pellets (Aller, 1977 (Aller, , 1982 Jergensen, 1977) .
In general, the enhanced mixing of overlyLug water and porewater lowers the concentrations of most solutes in sediments.
However, redox sensitive elements which change phases when reduced or oxidized may display increased porewater concentrationsas a resultof infaunal activityand subsurface redox cycling (Goldhaber et al., 1977; Hines et al.,1982 Hines et al., , 1984 .
Vascular plants such as marsh grasses
and seagrasses can affect sedimentary chemistry in a manner which is similar to the effectsof infauna. Although these organisms are not capable of particlemovement, they influence the sediments by activelyor indirectly transporting solutesand gases to the rootzone (Wetzel and Penhale, 1979; Howes et al.,1981; Mendelssohn et al.,1981 ments were subjected to activebioturbation (Hines and Jones, 1985) . However, during thistime of year, dissolved Fe was at maximai concentrations and HS-concentrations were low or undetectable in the porewaters (Fig.I) (Lyons, 1979) . To maintain high concentrations of dissolvedFe in these sediments which were experiencing rapid rates ofHS-production, it was necessary that the appropriate oxidants were continuously supplied to fuel a subsurface redox cycle of Fe and S which would result in the reduction and dissolution ofFe (Hines etal.,1982) . Hence, Fe(lll) had to be introduced intothe sediments and reduced to Fe(ll) at a rate which was at least fastenough to remove HS-as it was generated microbially.One mechanism for providing the appropriate oxidant would be the introduction of 0 2 into the sediments via burrow irrigation.However, a more plausible mechanism for the sediments studied here can be deduced from an examination of the lifestyleof the predominant bioturbator.
The infaunal community at JEL is dominated on a biomass basis by the subsurface deposit-feeding polychaete H. [ili- formis. This organism is a classic "conveyorbelt" feeder (Rhoads, 1974) 
